Signaling pathways for antigen receptor-mediated induction of transcription factor CREB in B lymphocytes.
We previously reported that cross-linking surface immunoglobulin (sIg) leads to induction of the transcription factor CREB in B lymphocytes through phosphorylation at Ser133, despite the lack of an increase in cAMP. Further, cAMP-raising agents fail to induce CREB Ser133 phosphorylation and CRE-dependent gene expression in these cells, which differs sharply from the situation in PC12 rat pheochromocytoma cells where CREB responds to elevation of cAMP through the activity of protein kinase A. In this study, we characterized the signal transduction pathways leading from sIg engagement to CREB activation. By using specific inhibitors for protein kinase C (PKC), Ca2+/calmodulin-dependent protein kinase II (CaM kinase II), and protein kinase A (PKA), we found that anti-Ig-induced CREB Ser133 phosphorylation depends on PKC, but does not require activation of PKA or CaM kinase II. The differential responsiveness of CREB to forskolin in PC12 cells and BAL-17 B cells may relate to the more marked elevation of cAMP in the former as opposed to the latter; however, high concentrations of dbcAMP which should readily enter B cells and artificially increase cAMP levels still failed to induce CREB Ser133 phosphorylation, even in conjunction with a phosphodiesterase inhibitor. Taken together, the cAMP/PKA pathway does not appear to be as active a contributor to CREB phosphorylation in B lymphocytes as in PC12 cells, and does not appear to be involved in sIg-induced, PKC-dependent, CREB activation.